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Description 

The present invention is concerned with a process for preparing polymeric particles. More 'Pearly 
though not exclusively, the invention is concerned with a process for preparing an aqueous d.spers.on of 

water-insoluble core/shell particles. a linniri 

In U.S.-A-3.891.577 a vesiculated polymer is prepared by converting to a solid polymer a qud 
medium containing dispersed therein particles of another polymer swollen by a l.qu.d sweHant he ' l.qu.d 
swellant then being at least partially removed from the dispersed polymer part.de. The liqu.d med.um may 
be converted to a solid by removal of solvent, e.g., from a solution of the solid polymer, o. preferably by 
polymerization of a monomer, comonomers, or an oligomer or a mixture of these. Optonally a d.ssolved 
Kmer may be present in the liquid to be polymerized. Solidification of the liquid in which these ^swollen 
particles are dispersed and removal of the swellant is then carried out to prov.de the vesiculated polymer, 
which may be in bulk form, as a film, or in the form of a coating applied to a subs ™f i(j 
In another embodiment. US-A-3.891.577 teaches that the d.spers.on of swoHen polymer .n the I quid 
medium may itself be dispersed in a further liquid in which it is insoluble. The further I qu^ d re** rred to as 
the suspending liquid. Solidification of the medium is then carried out and after sepa at^n of granules 
formed from the suspending liquid, liquid swellant may be removed from the J^£^* 
vesiculated polymer in granular form. Alternatively, when, for example, the ves.culated granules are to be 
used in a coaJng composition with which the suspending liquid is compat.be. the ^granute formed by 
solidication of the medium may be incorporated into the composition as a slurry .n attest part of the 
suspending liquid. On applying the composition to a substrate, formation of acoating Mm .mi removal of 
swellant from the swollen dispersed polymer to form the ves.cles wrth.n the granule then take place 

concurrently preparation of sequential acrylic polymers containing 0.5-2.5% of an 

alpha beta-unsaturated carboxylic acid. The bulk of the acid is introduced in the early part of the 

^'Ts^Vsae discloses the production and use of water-insoluble particulate heteropolymers made 
by sequential emulsion polymerization in dispersed particles of which a core of a polymenc acd .s a least 
pS encased in a sheaih polymer that is permeable to a voiatile base such as «orjJJ 
amine, adapted to cause swelling of the core by neutralization. The sheath .s not permeable to P^namnt. 
rn-volatile'bases such as sodium hydroxide. The aqueous dispersion of the ^^^ZTiZ 
particles is useful in making water-based coating composition where.n it may serve as an ^^"J J 
when the volatile base is used to at least partially neutralize the heteropolymer, m.crovo.ds ^bemg formed 
cores of the swollen particles and the film during the drying. *^ h f» ^J"** ™* ential staoe 
stage of the sequential polymerization and the sheath may be the product o the s.ngl ewntal ' tage 
fo.lowing the core stage, the making of the core component may .nvolve a P^ rt jy,J"^ 
followed by the making of the sheath which also may involve a ser.es of sequential steps. Thus the first 
ItagTof *e emulsion polymerization in the process of US-A-4.427.836 may be ^J^S^S^S^ 
polymer containing small dispersed polymer particles insoluble in the -^^^S^ 
medium. This seed polymer, which may or may not conta.n any ac.d P™ SoKlonta 

minute size which form the nuclei on which the core polymer of ac.d monomer, with or non omc 

comonomers, is formed. The polymer particles of this invention are prepared by ; a ^ « m "f!°" 
polymerization, which requires a water-soluble free radical initiator or a 

water-so.uble reducing agent to form a redox system. In a ^ ooS/merization whS 

along with a low level of core stage emulsifier. By carrying out the emulsion poly™ 
maintaining low levels of emulsifier. the subsequent stages of P 0 '^/ 0 ™ 3 *™ £a75 
formed polymer on the existing dispersed polymer particles resulting from the L ?CMC 

the amount of emulsifier is kept below the amount corresponding to the cntical 
for a particular monomer system, a preferred unimodal product results. Wh.le the CMC ™* * 
somewhat without the formation of an obiectionable or excessive number of d.spersed m.cenes o partic es 
it is preferred that the number of micelles during the various stages of P 0 ^^^^*^ „ 
the deposition of the subsequently formed polymer in each stage occurs upon the d.spersed m.celles 

particles formed in the previous stages. ewetom rfinuires 

U.S.-A-4.469.825 discloses core/sheath polymer particles T^J^^/JTL^m^SI 
an amine group-containing comonomer which comprises at least 5% by we.ght of the core monomer 

A 4 468 498 discloses a process for making an aqueous dispersion of core/sheath polymers in 
whicht ^ZSSSJ^ ^ groups to reader the core swe.lab.e by neutralization with a volatile 
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base to at least twice its volume and wherein the sheath '^^^^^^ particles that are 
U.S.-A-4.049.604 disc.oses aqueous ™ 9r SUCh 35 

prepared by (1) dispersing an oil phase conta.nng at least one * ? dodecylbenzene sulfonate 

styrene in an aqueous phase containing a stab.liz.ng emu s.f e \f uc ^.^°'Tt arboxyhc acid, such as 2- 
an V d a copolymer of a suite .ester of ^^^^^ poiymedz-tan. 
sulfoethyl methacrylate, and butyl acrylate and (2) subjecting ™ ° 5p jd ic 0 , mer are 

Microspheres having liquid centers and seamless "^^J^So^S a nonpolymerizab.e. 
prepared according to this method except that the s artmg o. I phase _also conta J uns aturated 

water-insoluble liquid such ^^^^^^^^^ ^ M 
carboxylic acids serve as coalescence a.ds. The d.ameter ot tne res ' « Q . ht percent) . 

to the concentration of the polymer of sulfo ester employed ™0£ °£ l ° mjcr0 J s £ hen the 
Microspheres by this process have an average ^^^^ Inheres of this size are 
amount of sulfoester employed is at the upper end of the acceptab ™ a ^ e Q ^ ^ 
suspensions and not dispersions, they will sett.e out of the W™* ™*™ " JJSn of a partly water- 
U.S.-A-4.336.173 disCoses a process for prepanng an ■^"J^ySIon to a "polymer 
soluble material and optionally further convers.on of the prepared aspersion dispe rsion 
dispersion when the partly water-soluble material is a ^^TJno°Z^ so!uSy n water, then in 
of polymer particles is prepared containing one or ^^^ZZlSZ the partc.es from the first 
a second step there is added the partly water-soluble catena, wheh *" U ^® S rization m ay be 
step, and then, if the partly water-soluble matena. .s aPO^S? ZeZto\S material, the seed 
affected. By using a seed consisting of a do lymer and ^^^^Zna possible to add all 
particles will be capable of absorbing much greater amounts J^^^f^^ £ comparison with 
the monomer in one step, and the amount of seed employed may be great, y reduce - J q{ 
conventional emulsion seeded polymerization In the •"^^'JJ^^oEn volume in poly- 

or an oil-soluble initiator such as lauryl peroxide may be emp oyed hom0 genizing an aqueous 

U.S.-A-4.1 13,687 disc.oses a process for preparl ng a J^^^SSr to to polymerized, adding 
mixture containing an emulsifier and a water-.nsoluble solvent .J u J e polymerization 

monomer and. if desired, further water to the ^^9^^^ be usTproM it has sufficient 
initiator. Instead of a water-soluble initiator, an oil soluble '^^M^^* and mon omer. 
solubility diffused through the aqueous phase .nto the ^^^^P^ are reviewed by T. 
Microencapsulation methods and the properties of the Resulting m^ocaps ^ 

Kondo in Surface and Colloid Science. Volume 1 V^ m er Encyclopedia of Chemical Technology. 
capsulation-TTiTso-riviewed by R. E. Sparks in 

Volume 15 (3rd Edition) pp. 470-492. Microencapsulate of wate -mm'sab.^ ^.4.280.833, in which an 
dispersions of pesticides and herbicides, is TT^^^^^Ind the reaction of poly- 
, improved microencapsulation process empoy.ng l.gn.n in S f °"^ Q ^. m ™.4 360,376 teaches an inter- 
methylene polyphenylisocyanate and a polyfunction^ am.ne ,. taugh V^^^ u. S ,A-4.1 55,741 
facia, polycondensation method of microencapsu at.ng tr.flura..n 

discloses a stable suspension-buffer system .TtlZ^by uZ f aluminum hydroxide or 

materials, including herbicides and insectic.des, ^^J^S^^a ^ » 9 microcapsule 
s ferric hydroxide as suspending agent, thereby preventing separation ana can y 

formulations. nthars a orocess for produueing aqueous 

.t is an object of the present invention to P™' d f - amo "9* cro suspension polymerization having 
dispersions of polymeric core/shell particles prepared by sequential m.crosuspens.o p 

a core containing a blend of hydrophilic and h y dr °P hob ' c „ m ^ r '^ Darina ^ aque0U s dispersion of water- 
» In accordance with the present Invention a process for prepanng an aqu 

insoluble core/shell particles comprises mi vtiir« comc-rising 

(a) preparing core emulsion by emulsifying in water at h.gh s hear a nurture compr.smg 

(1) at least one hydrophobic solvent and/or organic target matena. 

(2) at least one hydrophilic solvent, othvlanicallv unsaturated compounds 
3) initial monomer comprising at least two P*"""* ™™^T™^Ke total weight of said 
wherein said initial monomer includes from about 2 to 4 A by ° ™V 

initial monomer of alpha, beta-ethylenical.y unsaturated carboxyhc ac.d monomer, 

(4) anionic surfactant 



EP 0 203 724 B1 



(5) water-insoluble emulsion stabilizer, and enlMnt , n H <?aid hvdro- 

6 water-Insoluble thermal polymerization initiator, wherein sa.d ^"'^Sl^^J^ 
philic solvent are non-solvents for a polymer prepared by polymerizing said 
(b) heating said core emulsion to polymerize said initial monomer, thereby forming c ™ 
c adding at least one base selected from ammonia and the organ.c amines thereby neutralizing 
polymerized carboxylic acid and forming core/shell particles, and optionally Drevi0U slv 
(d) adding additional monomer whereby said additional monomer .s polymerized on or in the prev.ously 

TacTr^^^ 

particles produced by previous.y mentioned techniques and also ^.^^S^S^^ 
more uniform. These particles may advantageously be useful ,n opacify. ng film form ed by aq 
compositions through microvoid formation. This invention may also ^^^^.^^ 
microencapsulation of organic target materials in an aqueous d.spers.on a J^^J^Z 
particles; because an aqueous medium is employed rather than an organ.c •^^JJjSatS 
microcapsule walls, the aqueous dispersions of microencapsulated target mate nals may I 
used directly in many applications, such as in preparing for agr.cultural use aqueous tank mixes 

encapsulated pesticides and non-encapsulated fertilizer. ~„+vwviir arid 

H is believed that neutralization of the carboxylic acid induces pohymer ^^^^ 
functionality to migrate to the interface between the aqueous ™«"«*r 'o ^IS^T*! 
core/shell structure within the particles. However, the present invention is in no way limited by 

^WherT-additiona. monomer is po.ymerized on or in the previously 

oarticles the polymerization of the additional monomer may be initiated by res.dual water- ■insoluble thermal 
1^ z 1' ST:Z the already formed core/shell particles. In an 

additional polymerization initiator may be added to the aqueous dispers.cn of core , part* » pro* ^ to the 
SdZ of the additional monomer. The additional polymerization initiator may also be added errantly 
iToTsuteaqusrtly to the addition of the additional monomer. The ^^^l^^JZ 
be water insib.e. slightly water soluble or water soluble. When it -s 

formation of a second mode of polymer particles, polymer.zat.on of the additional monomer in Immm 
o, TdSonal polymerization initiator is preferred. It is preferred that the additional ^^^^^ 
chosen so that "additional monomer when po.ymerized forms a she.. "^Ce o^m^ 
Examples of additional polymerization initiators which may be employed include P°'y mer ' z * °" J™" ™ 
theTree radical type, such as ammonium or potassium persuifate which "^JlH^^iS; 
oxidizing component of a redox system, which also includes a reducmg component^ such as potessmm 
metabisulf.te. sodium thiosulfate or sodium formaldehyde sulfoxylate. The reducmg ^P°^J"^S 
referred to as an accelerator. The initiator and accelerator, commonly referred to as cataly^cata ys 
system or redox system, may be used in proportion from 0.01% to 3% ^^J^SS^ 
monomers to be copolymerized. Examples of redox catalyst fJJ^^SS^TS 
formaldehyde sulfoxylate/Fe(.l). and ammonium persulfate/sod.um b,sutt.te/so^ ^SSdta^cataL* 
polymerization temperature may be from room temperature to 90 C. and may be opt.rn.zed for the catalyst 

'^tSV'SXn^ Po^— and ^^^^ 

times desirable in the polymerization mixtures to moderate polymer molecul ar v«*tB«n °f cham 
Lsfer agents which may be used included long chain alkyl ''^^^^^ 
alcoho.s such as isopropanol. isobutanol. laury. alcohol or t-octyl alcohol «^ ^^^JJ. 
loroethylene and tricholorobromoethane. Generally from 0 to 3% by we.ght, based on the we.ght 

T?dST5 addition and'polymerizatJon of the additional monomer may be omitted, provided that the 
,ni« mo omeMs tSSZ Wpolynw preferably having \^^^^^S^SS 

, greater than 70 ' C. Even when additional monomer is employed and * Polymenzed "^^f^ 
ft is preferred that the core/shell particle polymer have a calculated T 9 greater ^IreL^ellw or 
polymer with a specific monomer composition , <f^«*£T TZolZ^S^ 
by calculation. The method of calculating the T a based upon me . , c mw h y selected to 

monomers is described by Fox. BuJK ^"Sg^ 1 *^^ £ 7£^tZS£» 

5 obtain the appropriate T g through use of the Rohm and Haas * ExamDles of initial 

Analyzer". Publication CM-24 Ucb of Rohm and Haas Co ^-J^^ P ^^^Sl n 
monomers which when polymerized will yield core polymer hav.ng a calculated T 9 greater than 

methyl methacrylate, styrene, and mixtures thereof. 
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it is preferred that the initia. monomer be mono-ajpha. beta-ethylenicaly 
comprises at least 80% by weight, based on the weight of in.tial monome . of ^^J^J 
methyl methacrylate. styrene. and mixtures thereof. Initial monomer comprising at least 50 A, by weg 

methyl methacrylate is especially preferred. amninved in DreDarina 

Samples of nonionic monoethylenically unsaturated monomers which may ^f^ ,n JJSte2 
•the core/s'hell particle includes styrene, vinyl toluene, ethy ene ^' 

chloride, acrylonitrile. (meth)acrylamide. various (C,-C 20 ) alky I or (C 3 -C 20 ) atonyl ester ' ^ y 

as a generic expressions embracing both acrylic acid and methacrylic add esters^ 

lcamp.es of aipha. beta-ethy.enically unsaturated carboxyhc «?^^t^loSpS«£ 
prepare the core/shiTparticles include acid monomers such as methacrylic acd, beta ac y yp p 
acid mixtures of beta-acryloxypropionic acid and higher * tS^S^SS^ 

acid, itaconic acid, citraconic acid, crotonic acid, maleic acd or 

maleate. monomethy. fumarate and monomethyl particles of 

and acrylic acids. The preferred acid monomers that may be employee I in, W»"9™ acid P esp ecially 
the present invention are methacrylic acid and mixtures of acrylic acid and "etthacryjc ^ acd p y 
preferred is methacrylic acid. It is preferred thar the me* ^^^J^^^. !* 
based on the total weight of initial monomer of the ■JJJJ^JJ^^^^SJJiplonlo acid and the higher 
may be used include acryloxypropionic acid, and mixtures ot acryiuxyp p 

oligomers of acrylic acid. ~ nm fch*i\ narticles comprise up to 10% by 

It is preferred that the initial monomer used to prepar the core/shell pa rtctos <=omp £ 

weight, based on the total weight of initial monomer of m"™*"*^ oSSnSTSSfSyl acrylate 
ethyl acrylate. acrylonitrile and mixtures thereof. Ethyl acrylate is esp ^ xa ^XTi ^m^ be used 
^employed, It is preferred that 5% by weight, based on the t^ weig o initial ^ 

The hydrophobic solvent >" 
paraffinic hydrocarbons, mixtures of the acyclic paraftinic * d aromat i C hydrocarbons 

and mixtures of acyclic paraffin, of J mixture, of 

wherein the mixtures contain no more than 10 A by weigni ,o emD , oved inc | u de mineral spirits, 

aromatic hydrocarbons. Examples of hydrophobic solvent ^fJ^^S ^ solvent naphtha, 
petroleum spirits, ligroin. VM&P naphtha (varnish maker s and painter s naphtha,, 
solvent naphtha, petroleum and petroleum benan. huflro nhobic solvent be from 150* C to 

i it is preferred that the 50% distillation temperature of the hydr ^ temperature of from 
200- C. It is especially preferred that a ll^TT^Zp^et that the 

160' C to ISO' C be employed in the process paraffinic hydrocarbons 
hydrophobic solvent be a mixture of acyclic paraffinic nvdr °^° ns J™ ^ f * mixture . 
wherein the cyclic paraffinic hydrocarbons comprise no more [ ^J^J^ J^oTo, hyd rophir,c 

, When the hydrophi.ic solvent is a hydroxy^ compound. :* J^'XS* iolty 

solvent to hydrophobic solvent be chosen so that there ^^^^J- 4 ^^"^ the proportion of 
per 100 gms of hydrophilic/hydrophobic solvent blend J ^^^^X^^P^ ^ a 
hydrophilic to hydrophobic solvent be chosen to give 0.34 moles of hydroxyl funct.ona.iry p 

solvent blend. ^„t rt nrofornhiv selected from the isomers 

5 The hydrophilic solvent employed in preparing the core parte e is preferably selectee 

of butanol. pentanol, hexanol. and methyl isobutyl carbitol and {0 ^ especia „ y when 

The weight ratio of hydrophilic to hydrophobic solver* ,s prefe ably from ' ^ „ 

pentanol is chosen as the hydrophilic solvent, and a rabo of 37 is "P^"* P reI ° ja|| referred . 

selected as hydrophilic solvent, a ratio of hydrophilic to hydropnoDic . 

hvdroohobic solvent of 

» When hexanol is chosen as hydrophilic solvent, a we.ght ratio of hydrophilic to y p 

3.5:6.5 is especially preferred. r„ c '»aikvlsulfosuccinates or of an alkyl aryl 

such as sodium lauryl sulfate; alkylaryl sulfonates such .as sodium o rg«J ^ p / s sodjum oc , , 

-z:^^^~zrxxrt~. - - - - - 
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alkylary.polyethoxyethano. sulfates, sulfonates or phosphates. ^ ^^^SSS un^An 
yemyl sSlfis and nonyl phenoxypolyethoxy ethyl phosphates, h avmg ^^STZ^Z^ 
example of a preferred alkali metal salt dioctylsulfosucc.nate ,s sod.um ^.f^^^^^ 
of a preferred alkylbenzene sulfonate is sodium dodecylbenzene sulfonate. ^^^^^^ . 
surfactant comprise from 0.2 to 0.8% by weight of J» organ, ofTS 
preferred that the anionic surfactant comprise from 0.3 to 0.5 /<> by weignt or me ury<* H 
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Se water.inso.uble emulsion stabilizer may be selected from organic compound. ^^^E 
weight of no more than 500 and a water solubility of no more than 10- gms per Wk .The wate nn olu We 
errion stabilizer is preferably selected from the di(C.-C, 0 )alkyl pMhdatw i^T^TotZaie 
butyl benzyl phthalate. dimethylcyclohexyl phthalate. dicyc.ohexyl PjJJ^^ JJ^S 
dipropeneglycol dibenzoate. diethyleneglycol dibenzoate. triethyleneglycol d '-^-^hylbutyrate) d. (2 ethy^ 
hexy.) adipL. di-isoocty.aze.ate. di^thylhexyDazelate. f^J*^'-^£S^^ 
adecane. and mixtures thereof. An especially preferred water-msoluble ™® , zer comSe 

LyQphftalate (a/k/a dioctyl phthalate). It is preferred that the water-msoluble 

at lea* 0.25% by weight of the organic phase of the core emulsion It » aipeG^pn ^ <£^£o? 
Soluble emulsion stabilizer comprise from 2.5 to 4% by weight of the organ.c phase of the ~ r ^~ Q 
The core emulsion contains a water-insoiub.e ^ t ^T^^^^^ I&TSS 
The ratio of the weight of the water-insoluble thermal poly mart at. on .nitator . » »e teW 
monomer employed In preparing the core emulsion is preferably ^ m ° A ^ r ^^l^Mdt the 
that the ratio of the weight of the water-insoluble thermal poiymenzaton mibator to the total we.ght 

- solvent blend, initial monomen — — ^g 
surfactant and water-insoluble initiator to water and subjecting the mature to J^JJ^Kn^ 

depend upon the magnitude and duration of the shearing forces applied. 

amounts of the monomers to be copolymerized. sufficient to form 

In view of these variable parameters a shear is therefore to be cons.dered h.gh ,f it is sufficient 

particles having the desired particle size and distribution. ri i- nBre inn be from 22 to .35 

sion is to uitimately be used to impart opacity. Light scatte 7j;*^ 

spectroscopy ^S^SSTCSIT STK P-V"-— 

. zsxsz s, rcreir is" i ^^rf - - — -~ 

merization initiator. The optimum polymerization temperature J^"ds upon th • •^jyj^* 

50 10 tutrer^tu^ of the polymerized carboxylic j* 

to the core/shell particles. It is Purred that ^ of ? he 

calculated glass transition temperature greater than 70 C and « ' e emD , oyed a s additional 

non-carboxylic acid monomers usefu. in preparing the core st Se and acry.onitrile 

55 monomer. Thus, for example, ethyl acrylate. butyl acrylate. methyl mettaoyM e^styre J 

may be employed. Mixtures of ethy.enica.ly unsaturated """""J*^ that 

acrylate. and styrene mixtures f^J***^^ addition, 
the additional monomer comprise at least about au/o Dy wmyiu. 
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monomer, of methyl methacrylate. u.i, ^Kwinniraiiw nnQflhiratAH 

The additional monomer may also comprise at least one mult-alpha, b^thylenically ""^ated 

monomer. It is preferred that when such multi-alpha, beta-ethy.enically unsatura "f^^ 
comprise no more than 5% by weight of the total additional monomer. P efer red mu Itwalpha beg 
ethyienical.y unsaturated monomers useful as additional monomer ™^*J^™*^ 
tripropyleneglycol di(meth)acrylate. diethyleneglycol di(meth)acrylate. ethyleneglycol 1 * 
hexaniiol dKmeth^crylate. 1 ,3-butyleneg.ycol di(meth)acry.ate, dial.yl phthalate ^^^J^ 
(meth)acrylate, and divinylbenzene. Especially preferred multi-alpha, beta-ethy lenically unsaturated mon- 
omers are allyl methacrylate. diallyl phthalate. and trimethylolpropane tri methacrylate 

It is preferred that the weight ratio of so.vent b.end (that Is hydrophil c solvent and/o 
material plus hydrophobic solvents) to initial monomer be from 1:0.8 to 1:3. V 8 ^%,%£?Z^% 
ratio of solvent blend to initial monomer be 1:1.3. It is preferred that the weight rate of n t,a monomer o 
additional monomer be from 0.9 to 1.5. It is especially preferred that the we.ght ratio of initial monomer to 

additional monomer be 1.3:1. lic0 f,,i a e nnaeifvina 

The core/shell particles prepared by the process of the present '"^"Jn a ^ usefu ^^JSel 
agents in coatings compositions. Drying compositions which contain aqueous d, ^P e ™°" s °[ -a^des which 
particles is believed to cause the formation of single individual voids ^ ^^^^SSi 
contribute to the opacity of the dried compositions containing the core/shell P^cle^^er ^ the co e/speN 
particles of the present invention are used as opacifying agents, the amount of polymer " t0 °™ 

L shell polymer is generally such so as to provide an overall particle size of the f^JPj^,^ 
0.35 to 0 55 micrometers, preferably from about 0.42 to 0.48 m.crometers. and a polyd.spers.ty .ndex 
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T^oreUeH particles o, the present invention are usefu. for ^J^^JS^ 
compositions such as those of U.S.-A-2.795.564, as opacifying agents and such ^^^"J^ 
supplement to, or replacement of. pigmentary matter and/or extenders therefor Por thes e 
aqueous dispersions of the core/shell polymer may be added d.rectly to the coating ^™***£* n * 
compositions Alternatively, the core/shell polymers may be isolated from the ^^^Tu^Z 
decantation. and then the organic solvent blend may be removed as ^ .He a 

conditions such that microvoids are formed and retained in the individual I part <J™dJ e£re use 
being more or less free flowing in character so that they can be packaged. ^'W^^J^^ 
The dry powder thus obtained can also be used in coatings based on organic solvents provtded that the 
shell component of the core/shell particles is not soluble in the organic solv «"t- 

Besides being useful in water-based pants based on v.nyl or acryhc If ces^ueous 

solutions of vinyl or acrylate polymers, to replace all or part of opacifying P^ents he ^ "sed 
especial.y titanium dioxide, microvoid containing core/shell parftcles pc yme rs of the ^ 
be used for similar purposes in other coating systems, including res.n tor ^'*^^^ n jSS 
of thermosetting type, such as phenoplast and aminoplast. includ.ng urea formaldehyde, and melam.ne 
formaldehyde, and other condensates, for example, water d.spers.ble alkyd 

An opacified composition adapted for coating and/or impregnating a surface WC°^.™W«»» 
dispersion of water-insoluble emulsion vinyl addition polymer having an apparent T fl .* ton 5 C o 25 C. 
and water-insoluble core/shell particles of the present invention at a p.gment volume concentrat.on 
least about 5%, inorganic pigment, such as titanium dioxide, and optional extender- 

,n another embodiment the process of the present invention may be ^^^S^^ 
target materials such as organic compounds, which are relatively .nsolub le ^^^^^^ 
of solvent and monomer used to prepare the core ^^■^l^ r te i ^S^2^iT^ 
the mixture used in preparing the core emulsion. Examples of organic target ^^^J^S, 
encapsulated by the process of the present invention include ^^^^^ 
insecticides, dyes. inks, colorants, chelating agents, perfumants. ^.P^.^^- ^J^S * £ core 
soluble solid, which is sufficiently hydrophobic, so that when m.xed with aqueous d'spersion o t co e 

emulsion it tends to become ST^X 
polymerization of the core emulsion, may be microencapsulated oy u f i n «. ec t ic ides and ohar- 
Sispersions of microencapsulated pesticides, biocides, herb.c.des. facades. ^^^J^ 
maceuticals are especially useful in preparing controlled release ^^^l^^J^^Z 
material is slowly released from the microcapsule, as by d.ffus.on through the ~P l6 wa ^ JJ U 
dispersions of microencapsulated pesticides, biocides. herbicides, fung.cdes ^^^^^Z 
be included with other agricultural chemicals such as emu s.f.able C ^^^^^S 
and sprayed using convention^ application equipment. Microencapsulation may result .n reduced tox.c.ty 
and extended effective application lifetime for pesticides and other toxic materials. 
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Examples of organic target compounds with biocidal activity include ; "ater-insoluble 
ethers such as oxyfluorfen and water-insoluble isothiazolone biocides such as * rH »^ s f^J""- tha 
When employed to encapsulate inks, dyes and colorants and the like the core/shell paroles of the 
present invention may be released by application of mechanical force to the core shell part clea ^ or which 

, otherwise breaks, melts, dissolves or otherwise destroys the integrity of the ^^l^^' 
natively, the shell of the core/shell polymer shell may be permeable to the target organ.c compound, 
resulting in slow continuous release of the target material from the core/shell particles. 

Core/shell particles of the present invention encapsulating target organ.c ma enals such as bioc des 
may be used to prepare microbe resistant coatings compositions, and especia lly water-based coatings 

o compositions. For example, biocide encapsulated in an aqueous dispersion of water-msolub le core/shen 
artides of the present invention may be mixed with pigments, extenders, and vinyl addition W» ^'V™' l ° 
form a coating composition. Core/shell particles may be prepared which both contnb ub .opacity to fteMm 
formed by the coating composition in which they are included and slowly release bioc.dally active matenal 
to help preserve the coating film from microbial attack. mnnnm9r 

, s When employed to encapsulated target materials, it Is preferred that ratio of solvent to initial monomer 

used to prepare the core/shell particles be 1 :2.7. pmn \ av 
In preparing microencapsulated target materials, a single stage process which does not employ 

additional monomer is preferred. . „,„„ a „ ra „ f ,„ nmanie 

Core/shell particles of the present invention may also be prepared ,n the presence °f jn °rgan.c 
20 hydrophobic target material containing chemically reactive functional groups such as isocyanate functional 

groups and epoxy groups. t ( ... ^ 

The core/shell particles may find use as or in coating, herbicidal or btoc.dal composit.ons. 
The following abbreviations are used in the examples below: 
EA ethyl acrylate 
25 MMA methyl methacryiate 
AN acrylonitrile 
MAA methacrylic acid 
S styrene 
BA butyl acrylate 

30 ALMA ally! methacryiate i^i^h thorohu in tha 

The following examples are illustrative of the present invention wh.ch is in no way limited thenby. In the 
examples the parts and percentages are by weight and temperatures are in degrees Cels.us unless 
otherwise stated. 

35 Example 1 - Preparation of Core/Shell Particles 

A core emulsion is prepared by adding, to 200 parts of water, 100 parts of a ^^J^^ 
of 70 parts isopar G isoparaffin hydrocarbons (Isopar Is a trademark of Exxon) ^^^^ ^ 
parts of the initial (first stage) monomer mixture (5 parts ethyl aery ate. 92.5 ^^^^^^ 

« 2.5 parts methacrylic acid). 6 parts of dioctylphthalate, 0.85 parts Monowet ^^^^S^* 
a trademark of Mono Industries. Inc.) and 3.5 parts Alperox F lauryl perox.de 
Pennwalt). The mixture is then emulsified at high shear (18.000 rpm) using a ^ 0 ;^ x ^ 
(manufactured by Charles Ross & Son Company. Hauppauge. NY.) for M';^"^; 
emulsion is mixed with 75 parts of water at room temperature in a ^^"^^..^"^J 

« a stirrer, thermometer and temperature regulator, condenser, and nitrogen stream^ Under r^ trogen the 
temperature of the reaction mixture is raised to 85-87 C and this temperature . • malntaned for , hour 6.5 
parts of ammonia (5.6%) is then added through one of the necks and the reaction mixture « 
Lr. Gradual addition of the additional (second stage) monomer mixture ,s then begun. The second stage 
monomer mixture, contains 10 parts butyl acrylate. 87 parts methyl methacryiate and 2 parts allyl 

S0 methacryiate. 73 parts of this mixture are gradually added over a 90-100 

containing the initial core/shell particles. One-half hour after initiating the ^J"*^^^^ 
parts of dilute ammonia (5.6%) are added to the reaction flask. One hour after *e second stege monomer 
feed is initiated another 2.2. parts of dilute ammonia (5.6%) Is added. After the second stage mononw 
mixture feed has been completed, the temperature of the reaction flask .s ma.nta.ned for * hour. The 

55 reaction mixture is then cooled and decanted from the reaction flask. 

Preparation of Polymer Film and Measurement of Opacity 
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10 



15 



An apueous aspersion of core/she,! ^^^^^ S^inTK 
latex polymer. RHOPLEX AC-64 polymer <RWPLB< « a 1™*roark °™ , ^ties and 

85 ratio (based on the weight of solids of each polymenc d.spe sion) The morture ^ 
film-forming latex po.ymer particles is diluted to a f.nal total .oh** 140^. A ^ ^ 

polyvinyl chloride sheets having a matte An sh ^^«g^lTS made one for drying under low 
give a nominal film thickness of 5 mils (0.0127 m )-J™*™?™... 7QO/ , jv, 9 tw0 fi | m s are dried 
re.ative humidity (approx. 30%). the other under h,gh hum, «yj£o« 70 /.). T£*o ^ 
overnight. Light scattering from the dried films is then ^"red us '"0 » ^ ^ 

core/shell partictes prepared using the process of Example 1 . 



20 



25 



TABLE I 

Effect of Fi rst Stage Monomer Composition on 

Film Opacity 
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Example 
1 
2 
3 
4 
5 
6 



First Stage 
Composition 
5 EA/92.5 MMA/2.5 MAA 
10 BA/87.5 MMA/2.5 MAA 
10 EA/87.5 MMA/2.5 MAA 
97.5 MMA/2.5 MAA 
5 AN/92.5 MMA/2.5 MAA 
5 S/92.5 MMA/2.5 MAA 



Film Opacity 
S/mil %. Collapse 

3 
34 
31 
21 
17 
19 



.439 
.336 
.397 
.371 
.362 
.400 



S£L? yd SfSilio^^^* (second.st.ge) in 

T K^nt^atio of J^^ par T a f fin fl n f n ^en t anol 
mixture of Isopar G isoparatr t MO _ 70E 

in a weight ratio of 7.3. o.£ organic 
surfactant (based on the weignt w 
phase in the initial stage) is employed. 



Second stage monomer composition is 
MM A/ 2.0 ALMA. 



10 BA/88 



ss 
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3. 



The % collapse is determined as follows: 



f s/niinot - (s/mil)70% 

(S mil) 30% 

The data in Table II give the effect of varying the composition of the second stage of the core/shell 
particles on film opacification. 
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Table III gives the effect of varying the 
by the process of Example 1. 



solvent blend on the properties of core/shell particles prepared 
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1. The process used to prepare the aqueous 

dispersions of core/shell particles employs 
solvent, initial monomer and additional monomer 
in a weight ratio of 1:1.3:1. The solvent is a 
mixture of n-pentanol and hydrophobic solvent m 
a weight ratio of 3:7. The monomer composition 
of Example 1 is used in preparing the core/shell 
particles . 

2 "Mineral spirits 66/3- refers to Amsco Mineral 

Spirits 66/3; from Union Chem. Div. of Union Oil 
Company. 

3. Isopar is a trademark of Exxon. 

4 Norpar is a trademark of Exxon, Norpar 12 

solvent is a mixture of highly pure normal 
paraffins, and has 13% by weight C-10, 36% C-U, 
44% C-12, and 7% C-13 alkanes. 



5. 



6. 



Varsol is a trademark of Exxon. 

w*.w, < e » narrow boiling fraction of 
VM&P naphtha is a narrow w± -a 

petroleum. 



7. See footnote 2 of Table II. 

Table IV gives the effect of varying the methacrylate acid level in the first stage on the film opacification 
for core/shell particles prepared using the process of Example 1 . 
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TABLE IV 

Effect of Methacrvlic Acid Level on 

Film Opacity 



Example 



% MAA 



S/Mil 



% Collapse 
(high % RH) 



75 



20 



25 



30 



35 



40 



18 

19 

19A 

20 

21 



2.0 
2.5 

3.0 
3.5 



.02 


41 


.22 


32 


.25 


7 


.20 


35 


.02 


73 



45 



1. The process used to prepare aqueous dispersion 
of cbre/shell particles employs solvent, initial 
monomer and additional monomer in a w "f h * "tio 
of 1:1.3:1. A solvent blend pf odorless mineral 
soirits and n-pentanol in a weight ratio or /:J 
S and. Example 18 has an initial monomer 
composition of. 10 BA/88 MMA/2 MAA ^d an 
additional monomer composition of 10 B J'? 8 
ALMA, in the succeeding examples, as the level 
of MAA is increased, the level of MMA is 
correspondingly decreased. 

2. The % collapse is determined as follows: 

(S/mil)30% - (S/miU70% 
; (s/rail>30%; 

Table V gives the effect of varying the allyl methacrylate level in the second stage composition on the 
film opacification of core/shell particles prepared according to the process of Example i . 
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TABLE 


V 










Effect of ALMA 


Level 


on Film Opac 


ity 




5 
















Example 


% ALMA 1 




S/Mil 


% 


Collapse 2 


10 


22 


0 




.201 




27 




23 


0,5 




.213 




18 




24 


1 




.235 




22 




25 


2 




.247 




7 


15 


26 


3 




.192 




32 




27 


4 




.212 




29 



20 



25 



30 



35 



1. 



2. 



The process used to prepare aqueous dispersions 
of core shell particles employs solvent, initial 
monomer and additional monomer in a weight ratio 
of 1:1.3:1. A solvent blend of colorless 
mineral spirits and n-pentanol in a weight 
ratio of 7:3 is used. Example 22 has initial 
monomer composition of 10 BA/87.5 MMA/2.5 MAA 
and an additional monomer composition or 10 
BA/90 MMA. In the succeeding examples, as the 
level of ALMA is increased, the level of MMA is 
correspondingly decreased. 

The % Collapse and Calculated Shell Thickness 
and Void Volume are determined as for Examples 
18-21 above. 



40 



Table VI gives the effect of varying the level of surfactant employed in the process of Example 1 on the 
film opacification of the core/shell particles produced. 
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TABLE VI 

Effect of Surfactant Level on Film Opacit; 



Example 

28 
29 
30 
31 
32 
32a 



% Surfac- 
tant/Org 
Phase 

0.3 
0.4 
0.5 
0.65 
0.8 



S/Mil 

243 
.264 
.290 
.244 
.222 
.247 



% Collapse 
(high %RH) 

35 
19 
33 
24 
32 
7 



The process used to prepare aq^feous dispersion of 
core/ shell particles employs solvent, initial 
^rio™*r- and additional monomer in a weight ratio 
monomer and ^JJJ™ t blend of odorless mineral 

spirit; lid n^peStlnol in a weight ratio of 7:3 is 
spirits ana i f poSitlon i s the same as 

Example 2 aEoJe Sample 28 is prepared using 0.3% 
SSt MO-70E surfactant as a weight Percentage of 
Se organic phase in the initial polymerization 
stage . 

The % Collapse, is determined as for Examples 18-21 
above . 



Example A - Encapsulation of Methyl Hexanoate 



, . . Mn „ tn oo-j oarts of water 1 00 parts of a solvent mixture (55 parts 
A core emulsion is prepared by adding, to 233 parts i uu p monomer mix ture (97.5 

isopar G isoparaffins/30 parts n-pentanol/15 parts 1 part of Monowet-70E 

parts methyl methacrylate/2.5 parts methacrylic acid). 7 parts ^^^ en \Z^d bv ^ 
surfactant, and 4.7 parts of Alperoxide-F lauryl P"™ 6 ™^^^* M parts of the core emulsion 
high shear (18.000 rpm) for 10 minutes using a Ross ^^^^ ^equipped with a stirrer, 
is transferred to a reaction vessel consisting of M h mlM to 

thermometer and temperature regulator, condenser and a _n* JJ^S^ ,s brought to 85-88' C and 
the reaction fas*. Under nitrogen the ^^^^ is 1hen added and the 

maintained at that temperature for * j»ur parts o d ^ ^ 

temperature is maintained for another * hour, braouai aaa i m 
mixture is then begun. The monomer mixture ^fJJ^^ Padded over a period of 
methacrylate to 2 parts of allyl methacrylate. The second stage m.xture 
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approximately 75 minutes. Approximately 25 minutes after beginning the gradual addition of second stage 
monomer. 2.1 parts of dilute ammonia (5.6%) is added. Approximately 50 minutes after .nrt.at.ng the g adua 
addition of second stage monomer another 2.1 parts of dilute ammonia (5.6%) is added. The temperature o 
the reaction flask is maintained for 30 minutes after completion of the second stage monomer feed after 
which the reaction flask is cooled and the aqueous dispersion of core/shell particles .s decanted. The • 
core/shell particles of this preparation give a film opacity of 0.28 s/mil. The hydrolys.s rate of the 
encapsulated methyl hexanoate was measured at a pH of 11.5 using gas liquid chromatography. The half 
life of the encapsulated ester was 83 minutes in comparison with the half life of 17 m.nutes for 
unencapsulated ester. 

Example B - Encapsulation of SKANE Biocide 

A core emulsion is prepared by adding to 367 parts of water 100 parts of a solid mixture composed of 
55 parts odorless mineral spirits, 30 parts n-pentanol and 15 parts SKANE M-8 (SKANE .s a trademark of 
Rohm and Haas Company) biocide. 268 parts of a monomer mixture composed of 10 parts butyl aery ate. 
88.5 parts methyl methacrylate and 2.5 parts methacryiic acid are added, as are 11 parts d.octyl Phthaate 
2.6 parts Monowet MO-70E surfactant, band 9.3 parts lauroyl peroxide initiator. The mixture ^.s then 
emulsified at high speed (18.000 rpm) using a Ross Micro-Mixer Emulsifier for 10 minutes. 250 parts of the 
core emulsion is transferred to a reaction vessel as in Example 1. 62.5 parts of water is added to he 
reaction vessel. Under nitrogen the temperature of the reaction mixture is brought to 85-88 C and ne 
temperature is maintained for 60 minutes. 7.8 parts of dilute ammonia (5.6%) are then added and the 
temperature is maintained at 85-88* C for an additonai 30 minutes. The reaction mixture « then cooWwd 
decanted. Example B is repeated except that a solvent mixture of 40 parts odorless mineral spirits. 30 parts 
n-pentanol and 30 parts SKANE biocide is employed yielding Example B-1. 
as Aqueous iatex paint is prepared according to the following formulation: 



Materials Parts by Weight 

30 water 58 

methyl carbitol 59 
QR-681M dispersant 

TRITON N-57 surfactant 4.0 

Colloid 643 defoamer 1-0 
TiPure R-902 titanium dioxide 225 

Minex 4 Rigment 160 

40 Icecap K pigment 50 



20 



35 



45 



The above ingredients are ground at high speed (3800-4500 rpm) for 10-15 minutes and the let down at 
slower speed with the following additional ingredients: 
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water 

Rhoplex AC-64 polymer emulsion 
Colloid 643 defoamer 
Texanol coalescent 
NH 4 OH 

Natrosol 250 MHR thickener 
water 



50 
306 
3.0 
9.0 
2.9 
199.6 
22. 1 



Formulation Constants 
Initial viscosity, KU 

PH 



88 
9.5 



QR-681M is a dispersant and a product of Pohm 

and Haas Company. 

TRITON N-57 surfactant is a product of Rohm and 

Haas Company. CAS Registry No, 9016-45-9. 

Colloid 643 is an antifoam agent and a product 

of Colloids, Inc. 

TiPure R-902 titanium dioxide is a product of E. 

I. DuPont De Nemours Co. 

Minex 4 clay is a product of Xndusmin Co. 

Icecap K is a product of Burgess Pigment Co. 

RHOPLEX AC-64 polymer latex emulsion is a 
product of Rohm and Haas Company. 

Natrosol 25Q MHR cellulosic thickener is a 

♦ 

product of Hercules, Inc. 



This paint was spiked with encapsulated biocide of Example B to provide a test paint with 2 grams of 

active ingredient/1200 gms of paint. ^kiis+w \» ™,int<; The heat-aaed 

Table VII gives the result of encapsulating the biocide on .ts heat-age stab.ht m pa.n * ^ h ^J* 
stability is measured by placing the test paint in a 60 C oven for agmg. At appropnate mtervals samples 
are taken and analyzed for SHAKE M-8 biocide via a QLC technique. 



17 



EP 0 203 724 B1 



> 

u 

►4 



<u 

■H 
Jh 
0) 

CO 

c e 

*H O 

c o 
«j en 

a 
c* 

0) 

*a 

•H 

C3 

O 
•H 
A 

00 
I 

E 
0) 

c 
.* 

CO 



(0 
•H 

c 



o 



W 
0) 
•H 
M 
01 

co 

W 
-H 

Cm 



0P 

o 

#H 

CO 

cu 

(OH 
U <*P 

C in 
W «-■ 



I 

a 

(0*O Q) 
o 0) 'C 

C -P -H 

o) m u 

C r-l o 
(0 CO 



CJ 
o 

O 

>t 

(0 4J 



I 

CO <a 

a a) <» 

* -P in 

w 



I 

9 CJ 

<0 4J U 

u at O 

D CO 



4J 

«J U 
o 

W O 

ft* 
Q 



o O O O CM 

o o o o tn 



oooooooooooooojn 
oooooooooooooo^r 



CN 
CO 



o in cn cm 



o 



VO O 

cm rn 



in 



in 



o o o cn o 
o o o as o 



m cn 

9\ 0\ 00 9 



VD 



in 



rH 00 



0) 
0 

u 

-p 
c 

0) 

> 

0 
01 

C 

o 

0) 

•rl 

0 
0 
•H 

-Q 

CO 

I 

3S 

pa 

CO 



CO VO O f*- 
H H N N M 



co 



The results in Table VII indicate that encapsulation of the biocide by the process of present invention 
increases the heat-age stability of the biocide in paint compositions. Heat-age stability is believed to be 
predictive of long-term room temperature storage stability of paint formulations. 

Example C - Encapsulation of GOAL Herbicide 

A core emulsion is prepared by adding to 368 parts of water 100 parts of solvent mixture consisting of 
45 parts Isopar G. isoparaffins, 30 parts n-pentanol and 25 parts technical grade GOAL oxyfluorfen herb.cde 
(GOAL is a trademark of Rohm and Haas Company). 270 parts of a monomer mixture (5 parts ethyl 
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w 



15 



acrylate/92.5 parts methyl methacry late/2.5 parts methacrylic acid) is added to the core emulsion m.xture as 
are 1 1 parts dioctyl phthalate. 2.5 parts Monowet MO-70E surfactant, and 9.4 parts Alperoxide F lauryl 
peroxide initiator. The mixture is then emulsified at high shear. (18,000 rpm) for about 7 to 10 minutes using 

a Ross Micro-Mixer Emulsifier. 

250 parts of the core emulsion are transferred to the reaction vessel of Example 1 and ^24.2 parts of 
water is added. Under nitrogen the temperature of the reaction mixture is brought to 85-88 C and there 
maintained for 60 minutes. Subsequently 7.8 parts of dilute ammonia (5.6%) is added to the reaction 
mixture and the temperature is maintained for another 30 minutes after which the reaction mixture is cooled 

and decanted to give Example C-1 . 

The same procedure is repeated substituting 50 parts by weight and 70 parts by weight of GOAL 

herbicide to yield Examples C-2 and C-3 respectively. 

The procedure of Example C is repeated substituting (1 5% by weight on Isopar G/n-pentanol core 
solvent) a haloketone herbicide disclosed in U.S. Patent 3,661,991. namely N-(1-methyl-1-ethy(-3- 
chloroacetonyl)-3.5-dichlorobenzamide, yielding Example D. 

The procedure of Example C is repeated substituting (15% by weight on Isopar G/n-pentanol core 
solvent) a triazole fungicide, namely, a^ha-(4-chlorophenyl)-butyl-1H-1.2,4-triazole-propane-nitrile yielding 

Example E. 

The following are trade marks which may or may not be registered in one or all of the designated 
states: 
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ISOPAR 

MONOWET 

ALPEROX 

ROSS MICRO^MIXER 
RHOPLEX 

GARDNER COLORGARD 
AMSCO 



WARING 

NORPAR 

VARSOL 

ALPEROXIDE 

SKANE 

TRITON 

COLLOID 



TiPURE 
MINEX 
ICE CAP 
TEXANOL 
NATROSOL 

GOAL 



35 Claims 



1. A process for preparing an aqueous dispersion of water-insoluble core/shell particles composing 

(a) preparing core emulsion by emulsifying in water at high shear a mixture comprising 
(1) at least one hydrophobic solvent and/or organic target material, 

40 (2) at least one hydrophilic solvent, 

(3) initial monomer comprising at least two polymerizable mono-ethylenically unsaturated com- 
pounds wherein said initial monomer includes from 2 to 4 percent by weight, based on total 
weight of said initial monomer, of alpha, beta-ethylenically unsaturated carboxylic acid monomer, 

(4) anionic surfactant, 

45 (5) water-insoluble emulsion stabilizer, and 

(6) water-insoluble thermal polymerization initiator, wherein said hydrophob.c solvent and said 
hydrophilic solvent are non-solvents for polymer prepared by polymerizing said initial monomer, 

(b) heating said core emulsion to polymerize said initial monomer, thereby forming core particles, 

(c) adding at least one base selected from ammonia and the organic amines thereby neutralizing 
so polymerized carboxylic acid and forming core/shell particles, and optionally 

(d) adding additional monomer whereby said additional monomer is polymerized on or in the 
previously formed shell of said core/shell particles. 

2. A process as claimed in claim 1 wherein additional polymerization initiator is added subsequent to 
55 neutralization of core particle polymerized carboxylic acid. 

3. A process as claimed in claim 1 or claim 2. wherein the weight ratio of components 1 and 2 : 
component 3 of the core emulsion is from 1 :0.8 to 1 :3. 
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4. A process as claimed in any one of the preceding claims, wherein said hydrophobic solvent has a 50% 
distillation temperature of from 150* C to 200* C. preferably from 160* C to 180* C. 

5. A process as claimed in any one of the preceding claims wherein the hydrophobic solvent is selected 
from the acyclic paraffinic hydrocarbons, mixtures of the acyclic paraffinic hydrocarbons and cyclic 
paraffinic hydrocarbons, and mixtures of acyclic paraffinic hydrocarbons, cyclic paraffinic hydrocarbons 
and aromatic hydrocarbons wherein said mixtures contain no more than 10% by weight, based on the 
total weight of the mixture, of aromatic hydrocarbon. 

6. A process as claimed in any one of the preceding claims, wherein the hydrophilic solvent is a hydroxyl 
compound and wherein there are from 0.28 to a 0.42 moles of hydroxyl functional groups per 100 g. of 
the total weight of hydrophilic and hydrophobic solvent. 

7. A process as claimed in any one of claims 1 to 5 wherein the weight ratio of the hydrophilic solvent to 
hydrophobic solvent is from about 1 :3 to about 9:1 1 . 

8. A process as claimed in any one of the preceding claims wherein the hydrophilic solvent is selected 
from the isomers of butanol, pentanol, hexanol, and methyl isobutyl carbinol, and mixtures thereof. 

9. A process as claimed in any one of the preceding claims, wherein said initial monomer is selected to 
yield polymer having a calculated glass transition temperature at least 70 C. 

10. A process as claimed in any one of the preceding claims wherein said aqueous dispersion is at least 
partially dried to yield particles which contain single voids and cause opacity in compositions in which 
they are contained. 

11. A process as claimed in any one of the preceding claims wherein the target organic compound has 
biocidal or herbicidal activity and is preferably selected from 2-n-octyl-3-isothiazo!one. oxyfluorfen and 
mixtures thereof. 

12. A process as claimed in any one of claims 1 to 10 wherein the organic target compound contains at 
least one chemically reactive functional group, preferably selected from isocyanate functional group or 
epoxy group. 

13. Use of a composition comprising core/shell particles prepared by the process as claimed in any one of 
the preceding claims as or in a coating composition, a herbicidal composition or a biocidal composition. 

Revendications 

1. Procede depreparation d'une dispersion aqueuse de particules insolubles dans I'eau, comportant un 

coeur et une gaine, consistant : 

(a) a preparer une Emulsion de coeur par emulsification dans I'eau, a cisailiement <§leve, d'un 

melange comprenant : 

(1) au moins un solvant hydrophobe et/ou un materiau cible organique, 

(2) au moins un solvant hydrophile, 

(3) un monom&re initial comprenant au moins deux composes polym<§risables a insaturation 
monoethylenique, ledit monomfere initial contenant de 2 a 4 % en poids, par rapport au poids 
total dudit monom&re initial, d'un acide carboxylique a insaturation alpha,beta-ethyl6nique, mono- 
mere, 

(4) un tensioactif anionique, 

(5) un stabilisant d'emuision insoluble dans I'eau, et 

(6) un amorceur de polymerisation thermique insoluble dans I'eau, ledit solvant hydrophobe et 
ledit solvant hydrophile etant des non-solvants pour le polymSre prepare! par la polymerisation 
dudit monom&re initial, 

(b) a chauffer ladite elmulsion de coeur pour polymeriser ledit monomfcre initial de facon a former 
des particules de coeur, 

(c) a ajouter au moins une base, choisie parmi I'ammoniac et les amines organiques. de fagon a 
neutraliser I'acide carboxylique polymerisee et a former des particules coeur/gaine, et facultative- 
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Id)! ajouter du monomere supplemental de facon que ledit monomere supplemental soit 
polymerise sur ou dans la gaine prfalablement formee desdites particules coeur/ga.ne. 

2. Precede selon la revendication 1. dans lequel de I'amorceur de polymerisation supplemental est 
ajoute apres la neutralisation de I'acide carboxylique polymerise des particules de coeur. 

3. Precede selon la revendication 1 ou 2, dans lequel le rapport ponderal entre les composants 1 et 2 et 
le composant 3 de I'emulsion de coeur est de 1 :0.8 a 1 :3. 

4. Precede selon I'une quelconque des revendications precedentes, dans lequel ledit ; solvant hydrophobe 
a une temperature de distillation a 50 % de 150 a 200. de preference de 160 a 180 C. 

5. Precede selon Tune quelconque des revendications precedentes dans ^A^'J'SS 
est cheisi parmi les hydrocarbures paraffiniques acycliques. les <°*^ n ^W£^Z 

ques acycliques et d'hydrocarbures paraffiniques cycliques. et les melanges d J***^™ 
ques acydiques, d'hydrocarbures paraffiniques cycliques et d'hydr^arbures aromat, *^Jj*£ 
melanges ne contenant pas plus de 10 % en poids, par rapport au po.ds total du melange. 
cThydrocarbure aromatique. 

6. Precede selon Tune quelconque des revendications precedentes. dans lequel "^W^J £ 
un compose hydroxyle. et dans lequel on a 0,28 a 0.42 mole de groupes a foncfonnal.te hydroxy.e par 
100 g de poids total de solvant hydrophile et hydrophobe. 

7. Precede selon I'une quelconque des revendications 1 a 5. dans lequel le rapport ponderal du solvant 
hydrophile au solvant hydrophobe est d'environ 1 :3 a environ 9:1 1 . 

« Prncede selon I'une quelconque des revendications precedentes, dans lequel le solvant hydrophile est 

du pentanol. de Phexanol et du methyllsobutylcarbinoi, et leurs 

melanges. 

9. Precede selon Tune quelconque des revendications precedentes dans j^J^^^^^ 
choisi de fagon a donner un polymere ayant une temperature calculee de transflon vitreuse d au moms 

70* C. 

10. Precede selon I'une quelconque des revendications precedentes. dans lequel ^^^^ 
est au moins parliament sechee. pour donner des particules contenant des cav.tes .nd.vduelles 
provoquer I'opacite des compositions dans lesquelles elles sont contenues. 

11. Precede selon I'une quelconque des revendications precedentes dans lequel 

cible a une activite biecide ou herbicide et est de preference cho.s. parm> la ^n-octyl-S-.soth.azolone, 
I'oxyfluorfene et leurs melanges. 

12 Precede selon I'une quelconque des revendications 1 a 10. dans lequel le compose organique cible 
SSHZi f meins un'groupe'fonctionne. chimiquement reactif. de preference cho.s, parm, les groupes 

a fonctionnalite isocyanate ou les groupes epoxydes. 

13. Utilisation d'une composition comportant des particules ceeur/gaine, ^^^^tJ^ 
I'une quelconque des revendications precedentes. sous forme ou au se,n d une compos.t.on 
revetement. d'une composition herbicide ou d'une composition biocide. 

Patentansprllche 

1. Verfahren zur Herstel.ung einer waflrigen Dispersion von wasserunloslichen Kern-/Hull-Tei.chen, bei 
de 7a™ne K em-Emu,sien herste.lt. indem in Wasser bei groBer Scherung ein Gemisch emulgiert wird, 
(1) mindestens ein hydrophobes Losungsmittel und/oder organisches Zlelmaterial. 
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(2) mindestens ein hydrophiles Losungsmittel, 

(3) ein Ausgangsmonomer, das mindestens zwei polymerisierbare mono-ethylenisch ungesSttigte 
Verbindungen enthSIt, worin das Ausgangsmonomer 2 bis 4 Gew.-%, basierend auf dem Gesamt- 
gewicht des Ausgangsmonomers, eines alpha-beta- ethylenisch ungesattigten Carbonsaure-Mono- 

mer einschlieflt, 

(4) ein anionisches Tensid, 

(5) einen wasserunlfislichen Emulsions-Stabitisator, und 

(6) einen wasserunloslichen thermischen Polymerisations-Initiator, worin das hydrophobe L6- 
sungsmittel und das hydrophile LSsungsmittel keine Losungsmittel fUr das durch Polymerisierung 
des Ausgangsmonomers hergestellten Polymers sind, 

(b) die Kern-Emulsion zur Polymerisierung des Ausgangsmonomers erhitzt, urn Kern-Teilchen 
auszubilden, 

(c) mindestens eine Base zugibt, die aus Ammoniak und den organischen Aminen ausgewahlt ist, 
urn die polymerisierte CarbonsSure zu neutralisieren und Kern-/HUII-Teilchen auszubilden, und 
gegebenenfalls 

(d) ein zusatzliches Monomer zugibt, wodurch das zusatziiche Monomer auf oder in der vorher 
ausgebildeten HUlle der Kern-/HUII-Teilchen polymerisiert wird. 

2. Verfahren nach Anspruch 1, worin ein weiterer Polymerisations-Initiator nach Neutralisierung eines 
Kern-Teiichens von polymerisierter Carbonsaure zugegeben wird. 

3. Verfahren nach Anspruch 1 oder 2, worin das GewichtsverhaMtnis der Komponenten 1 und 2 zu 
Komponente 3 der Kern-Emulsion 1:0,8 bis 1:3 betrSgt. 

4. Verfahren nach einem der vorhergehenden AnsprUche, worin das hydrophobe Losungsmittel eine 50 
%-Destillations-Temperatur von 150* C bis 200* C, vorzugsweise 160* C bis 180* C hat. 

5. Verfahren nach einem der vorhergehenden AnsprUche, worin das hydrophobe Losungsmittel aus den 
acyclischen Paraffin-Kohienwasserstoffen, Gemischen der acyclischen Paraffin-Kohlenwasserstoffe und 
cyclischen Paraffin-Kohlenwasserstoffe und Gemischen acyclischer Paraffin-Kohlenwasserstoffe, cycli- 
scher Paraffin-Kohienwasserstoffe und aromatischer Kohlenwasserstoffe ausgewahlt ist. worin die 
Gemische nicht mehr als 10 Gew.-%, basierend auf dem Gesamtgewicht des Gemisches, eines 
aromatischen Kohlenwasserstoffes enthalten. 

6. Verfahren nach einem der vorhergehenden AnsprUche, worin das hydrophile LSsungsmittel eine 
Hydroxyi-Verbindung ist und worin 0,28 bis 0,42 Mol Hydroxy l-funktione lie Gruppen pro 100 g 
Gesamtgewicht hydrophilen und hydrophoben Losungsmittels vorliegen. 

7. Verfahren nach einem der Anspruche 1 bis 5, worin das Gewichtsverhaltnis des hydrophilen Losungs- 
mittels zum hydrophoben Losungsmittel etwa 1:3 bis etwa 9:11 ist. 

8. Verfahren nach einem der vorhergehenden AnsprUche, worin das hydrophile Losungsmittel aus den 
Isomeren von Butanol, Pentanoi, Hexanol und Methylisobutylcarbinoi und Gemischen davon ausgewahlt 
ist. 

9. Verfahren nach einem der vorhergehenden AnsprUche, worin das Ausgangsmonomer so gewahlt ist. 
dafl ein Polymer mit einer berechneten Glas-Obergangstemperatur von mindestens 70 C erhalten wird. 

10. Verfahren nach einem der vorhergehenden AnsprUche, worin die waflrige Dispersion mindestens 
teilweise getrocknet ist, urn Teilchen zu erhalten. die einzelne HohlrSume enthalten und in sie 
enthaltenden Zusammensetzungen eine Lichtundurchlassigkeit verursachen. 

11. Verfahren nach einem der vorhergehenden AnsprUche. worin die organische Zielverbindung Biozid- 
oder Herbizid-Aktivitat hat und vorzugsweise aus 2-n-Octyl-3-isothiazolon, Oxyfluorfen und Gemischen 
davon ausgewahlt ist 

12. Verfahren nach einem der AnsprUche 1 bis 10, worin die organische Zielverbindung mindestens eine 
chemisch reaktive funktionelle Gruppe enthalt, die vorzugsweise aus Isocyanat-funktioneller Gruppe 
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oder Epoxygruppe, ausgewahlt ist. 

13. Verwendung einer Zusammensetzung. umfassend Kern-/Hail-Teilchen, hergestellt durch das Verfahren 
der vorhergehenden AnsprQche oder in einer Beschichtungs-Zusammensetzung, Herbizid-Zusammen- 
setzung oder Biozid-Zusammensetzung. 
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